Molecular monitoring in CML and the prospects for treatment-free remissions.
Monitoring treatment responses in chronic myeloid leukemia (CML) is based on complete blood counts (CBCs) to determine hematologic response, karyotyping of bone marrow metaphase cells to delineate cytogenetic response and quantitative reverse transcription polymerase chain reaction (qPCR) to quantify expression of BCR-ABL1 mRNA (molecular response; MR) in peripheral blood. Fluorescence in situ hybridization (FISH) to identify BCR-ABL1 in interphase nuclei and mutational analysis of the BCR-ABL1 kinase domain (KD) are used in certain clinical circumstances. As most patients treated with tyrosine kinase inhibitors (TKIs) achieve complete cytogenetic responses (CCyRs), qPCR with its increased sensitivity and dynamic range has become the main tool used to monitor CML patients. Landmark analyses of large TKI trials have established MR milestones that identify patients with high risk of failure, are the basis of consensus management guidelines, and have led to a strong push toward qPCR test standardization. Today many laboratories report BCR-ABL1 qPCR results on the international scale (IS), a system based on the conversion of laboratory-specific numerical values to conform to a universal scale. The fact that qPCR is technically demanding and liable to assay variations poses considerable challenges for its routine clinical use. This is important as the prevalence of patients on chronic TKI therapy increases and critical clinical decisions are made based on qPCR results, for example if discontinuation of TKI therapy should be considered. Here we will review the current state of molecular monitoring in CML, focusing on qPCR, the definition of TKI failure and the results of TKI discontinuation studies.